£ 000 http://www.cqvip.com|

Vol.35 No.3
Feb.1, 2007

RINERBH B ERMIEFHEIE K2R

ifﬁ, XIJ 'J‘CJ‘?, ilf%%']
(PEHFRFETRARRE, 28 A0 230031)

BE: STASEGHIALREMRARARREHELARR, EREEFREFFTERSE-THRRBEESE, LEXS
8RB VA BV A i R — 0 B AE, B b 6 Bxt ik A B AL A EH — AN AR, A A T AR &AL A
IARBATH R AT 0 IF K R S0k 3T B B A U A AR L T o A M AE AR SR AT T 47, AR T A &4 RE B 4T
ST BAM ERAE DS 49 FLARR AR X, 5094538 4 vAJS 04 35 i3 3 3RAR IR B Aot S sk, BBt F 5 E BAs &
EAATA B 5HEE L,

KEIA: AR, FARDI WA, SRR

Abnormal harmonic analysis of DC side in high power rectifying system

WANG Lei, LIU Xiao-ning, WANG Wei-li
(Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031,China)

Abstract: Line-commutated converters are widely used to acquire highly-stability power supply at the present time. But there
inescapabily exists some low order harmonics in DC side during its operation , which are regarded as abnormal harmonics, and makes
the choosing and designing of the filter difficult. It is essential to realize the yield mechanics of the abnormal harmonics. In this paper, the
method which is based on the switching function is used to analyse the harmonic of the rectifier under stable state. By this method,
abnormal harmonics which occur under some non-ideal operating condition, such as the firing angle is delayed, the voltage in the AC
side is distorted by the harmonic or by the unbalanced parameter of the apparatus, can be analyzed. Further more, the expression of the
low order harmonics can be acquired in different operating conditions. So the component of the abnormal harmonic in the out voltage
can be calculated. Based on the conclusion which supplies the theoretic verity, harmonic restraining and the design of the filter will be
easy. And the conclusions play a very important role in analyzing harmonic in the DC side of HVDC system.
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Fig.1 Switching function waveform of rectifier
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Fig.2 Switching function waveform of rectifier when one firing
signal delay 26 degree
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Tab.1 Abnormal harmonics under converter asymmetrical firing angle

0° 30° 60° 75°
28
f 2f f 2f Id 2f f 2f
1° 0.005% 0.010% 0. 295% 0.295% 0. 506 % 0. 506 % 0. 563% 0. 563%
2° 0.020% 0.040% 0. 599% 0.599% 1.018% 0.957% 1.129% 1.129%
3° 0.046% 0.091% 0.912% 0.912% 1.534% 1. 534% 1.697% 1. 696 %
5° 0.127% 0.253% 1. 562% 1. 560% 2.579% 2.576% 2.838% 2.835%
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Tab.2 Abnormal harmonics under symmetrical conditions
LR 0° 30° 60° 75°
KR 2f Af 2f 4r 2f 4f 2f 4f
0. 5% 0. 166% 0.033% 0. 192% 0. 038% 0. 332% 0. 066% 0. 640% 0. 128%
1% 0. 332% 0. 066% 0. 383% 0.767% 0. 662% 0. 132% 1.271% 0. 255%
2% 0. 662% 0. 132% 0. 764% 0. 153% 1.316% 0. 236% 2.511% 0. 502%
4% 1. 316% 0.263% 1.516% 0. 303% 2.597% 0.519% 4. 900% 0. 980%
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